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(54) nPMMnbHAH TPVBA 

C57)Ab9tncft: 

HcnQindOBaiiKe: b Tpy6ocTpoeiiHii. Cyn^pocTb ■t3o6peTeiiiui: npo^nnb BfaoionaeH b B^^e cmucryumiuA 
wou6aaavfai wo Tpex Kannea^piux nonocrdl. o^pasoeaHBbix m rpyiSiioll saroTOsm. jijac KS soTOpux 
oonpncacamoi 

maas TpcTfac a nonocTH. npn yroM B Hy iyc Hime noBcpxHOCTH Aoyx KannesigiBbuc oonocreft o6iMO0Basfai 
BnyrpeRKeft noBepXHOCTbio TpytSaoft aaroroBKH. tn BapyiKBiie noBepxHocni o6pa30BaHbi RapysBoA 
nosepxHOCTbiQ rpy^eod saroTOBui. a eHyrpeiiKRH noeqwHocTb cpeflHC* nwiocni o6pa30Baaa RapyxBOfl 
DoeepxHOCTfaio Tpy6aoft saroroBKH, HapyasiiaH noBepxHOCTb yroft nonocni o6pa30BaHa myrpcHHeft 

DOBCpJCHOCTUO Tpy6BDfi SarOTOBKIL 1 K7I. 
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Description (OracaHKC ■3o6pcTCHH5i|: 

H3o6peTCHMe anfocaroi k o6pa6oTKe McrannoB aabuchikm k moxct 6bm. ncoonboOBaiio npw 
R3roTOBneRRxi Tpy6 c ^aoomibiM npo^wieu, nptaneuaeuhix b Kamcrse aaroroBOR luiacTbipeft, 

HcnQm>3ycui>uc;Vist BoocTaHoaneuitn repMrr»ninocnrH Bommibix. m^mmhtx M raaoewx cRBaxicH. 

Hssecma uuaronyttBast npoAonhito-ro+pitpooaHHaH Tpy6a, ixpiiKRTaH 3* npoTonin. BbawnHCHHa« lo 
Kpymoft Tpy6iiOft saroroBKM nyrcw Ao^opMiipoBaMMH {pacTJUKCHWH) ec noixcpcrooro ochchkh. Peryjmpy** 
Bempmiiy ^aaniiBaimn ponuROB b aaroroBRy m hx rojucuoctbo. mojeuo Ha ^ofl onpacKc lororaaynreaTb 
Tpy<$bi c paanBsvuhOd npcx^suicM. vpo ooo6eHHO BajKHo Ann Tpy6. iicnojibsyeMbix B Rawrse nnacTbipeft 
pcuoHTa o6canHbcx Tpy6. 

HenoeraTKOM xaKOft xpy6bi fwiHcrrcR 6QjibniaH erencHb fxc^uaufm B kiecrax Ii3rii6a. mto yMCHfamaer 
B03MOXuocTb padEDcpcuHfl lOTacTwpn B KOjioHHC H yBCJurasBaeT crpamBana^ Hanpfweuin h, RpoMC 
Toro, 6om>aioc rcudwcctoo ROHuarrparropoB HanpnxeiiKn b uecrax Ii3m6a Tpy6bC. 

TexHsmoKaH 3aAa«ia. pemacMaH K3o6pGTe»KM, saajDoqarrcH b yueHbrnenm Bcmrambi ccrrarovBoik 
ne^opiOoviB dac«ieTCHBaKciiKii Kpumaatd npo^»XR MBcamac HWH npQAOTifaBbix Ac^opkcuvift 'Tpy6bi. 



nocraaneHHafi a^ana peaneroi sa cw tocx>, «ito b npo^antaoa rpytSc, npeaMympcTocKBo csapBoa, 
BbraonBeBBOft c oencBiieM npo^ansi. ooraacao KM^peronoo. npo^onb Gbimraaea b n^e 

cmuerpmBoA KOMfiHaaivDi xs Tpex KanvKav^pbOcnonocTctt. ofipa^onanHMX as rpytiBoft saroroBKii. adc id 
K<mpiiiR oonpRRacaioTtM ueMffy cx>6ofl BapysHbCiai noeeiMaiocTnMB ymBpcKHboc uacreft c ^opunpoBftHittM 
ucaany bkmk TpcTbCft nonocm. npa arow mryrpamuc noaqixHocra A^yx canncei^pnjx nonocneft 
o6|>a30BaHfai BHyrpcHBcft iiOBq>XBOCTbK> Tvy^wA saroToaKK. wc BapyMne noacpxHocTH o6pa30BaHbi 
KapyxHott noBcpxHOCTUO Tpy6Roft sarcrroBEH. a BKyTpcHHHH noocpxHOcn. ncuiocm o6pa30BaHa Hapyamoft 
nooepxHOCTfaio Tpy6B0ft saroroBKK, Bapyxaan noocpxHOCTb rroH nonocxH o6pa30BaHa aayTpmm 
□OBepxHOCTUo Tpy6Hofi 3aroT«OBiut. 

B npqviarofMoa npo^tuibHoft Tpy6c (SonbinaH uacn* noeqixHocni Tpy6bi smjiHrtcn uacTfaX) 



OKpyxBocTH, vro aaamrwibHO yi^iCHbinaeT kojihucjctdo KOfoq.eiiTpaT0B uanpftmanm no ntpHMCTpy TpytSbi h 
ycHTDiH pa3Aa^ iipo<)>njut m noBbunacT npo«iHOCTt> ccmchmh npx pasA^^ "rpy^ « IlpG^^pooe nx ncnon&ooBamui 
B KawecTBC njiMTTbipeft An« ooccraHOBncmM rcpMcnwHocTH npa pcuoorc o6c^^hmx kojiohh. Kpoue roro, 
cHKxaioTCH ocraroMHWc H^npfmamn M B csapaou nrae nocne paaAara Tpy<SM b cxBaxKBe» Tax RaR 
ceapeoft moB BaxpAHTCH b aone wanoft Ae4»pMaiwni. a ocxaJibHaK uacn. nepHMcrpa (c^opufipoBaKHue 
KamxceHABbie nanocni) kucct nnaBaue nepexoAM c uanoA xpHucsHou. 

riepsuerp BapysHoft iioBepxw>CTH iipo4«nfcBoft Tpy(5t4 HecRonuo 6anwiic BHyrpaiuero nepHunpa o6c^j^ofl 
Tpy<Sbi ATM cosf^tam saxfira. a HapyxHbdl ooHcaamiift aiumctp ueabOK tuyrpasBtro ppaa^arp^ o6caf^ ^ 
Tpy6bi jviH c6ccaptaaH CHofioAporo cnycxa b ^ 



KoiojibooBaEDK npo^mfaHfaix Tpy6 b RatncTBC nnacrupeft. ycraBannHBacMfaix b Mccrax nDVfxaK^tam 
{rpanrasbi. uecfntasi CRBOSBan Roppo3HH, ^jep^fspmpoBaaabit oTBepenm. iohoc k ap ) o6caAHfaa rohohh. 
KMCCT pfm upcmMywfxm no cpaBHctono c rpaAHXQiOBRbiMH ucTOAaun: KsroTOWiesHC npc^HJihHoa Tpy<5bi H3 
csapBofi saroTOGBUi nosaojiHcr aKawrenfauo chhottii pacxoAbC aa ee npoHsewrroo; tbr rbk 
3Ha««TenbHaH «ucn> nepmirrpa Tpy6tii nsnncrcH ^ucmjo oancaauoft oRpysaocTH, rro yucHbiiiaex 
RomntecTBo KOHueHTparoB, yBcnmiiBaeT nnome^ oonpuKOCHOBcinui npH par^aue ucxffy BwnpaBneHBoft 
xpyMt n RonoHHOil ■ yBcmraiBaeT Hanp HJa c M i w crparHBamisi: BOSiaoxBocTb npaMCHcHBH npo^MnbHUX 
Tpy6, o^opMBpoBaHHbOC B 6yHTfai. DosBonHer ooRpanrrfa BpcMR peuoBTa, yucHbonrrb pacxpw waTcpifanoB h 
sarpaTbi npu peuoRre mnpexACHnwR y^iacTKOB nnacrupsiuii Koacrooft AnHBbz, upcarsBOfj^m, pcuonr b 
cRBaxKHax Ha ouaqomnbiifaix rnytimax. noBUCirrb HiwexHOCTb n a<»=^«*«<«^ oipeuoHrapoBaHHoro 
ytiacTRa. 

npH 4>opMHpoBaHi!M 6yHTa K3 npcA/iaracMofl npo^wiuHoft Tpy6bi 3Ha«aiTcnhB0 CBHKaicrrcH npQAanhHbic 
Ae^opuai^oc h cxpyvaiBaHHe Tpy^5u. tbr rbr yRJi^a bwtrob npoAOJibKoft TpyfSbi npoicsBOAPrrwi wa pfit 
onopbi ynmpcsBbix nacrdl KanntBsipipbai oonocr^. 

KpoMc Toro. npcAnaracMbifl rrpo^nuib hmccx AOcraTotmyio KCCTKOCTb. m npa ^opMBpoBamni tiyirra kc 
nposKXOAirr cmhtibi cc^ickhh. a npH paaMorrxe He Tpc6ycTC« AononHMTcnbiibix onepai^ift M o6op!yAOBaiiiin 
Ann npasKH tj^w or CRpyMMBaHsm. 

np^A^apaeuan rpytSa npH waRCHManbHOft KOMnaKTHocrv ccmchhh mmcct HaaSonbimie paA^iycw KpKaisHbi 
^opMbC cencHMn ^aooHKoro npoi^H. A mcm Mciibine RpHsicaHa ^pMu cc<aeiQin npo^ww, tcm hccHboic 
KspacxoAOBaH poQrpc nnacT*«H0CTH npH ^opmobkc npo^nnn b craHC n npH pasAane ero b cKoa«MHc tcm 
MeHbme Bcmraoia ocraTouHbix HanpnxceHHfi. 

Ha wpTCJKC H3o6pa3KeHiifl npo^wibHan Tpy6a nonepcwjc ceticHHC. nnc I m 2 - Rannesi^pfbie nonocxw. 3 
ceapHOfl izjoB. ^ 
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3"roToa«L BHj^pcHHHH noeepxH<«r«. 2 o6pi^^^ 

npo«iDiMy» TnrCy. mnpBuep. » nwiocBoft 3«raroinai nwiyoawr cnt^yiomnt eOpaaoM. 
npoMexyriWHoro DpoAnna H AopMHDOBai™ noaqprimanhaott ocn ao nonyncmw 

npo^roibHyio Tpy6y nonynaiOT cjrcAyioxi^ o6pa30M. 

MU. noaie E»«6po«H npa wo6«,,n«rn, ,w6a nocrynacr Ha ycn«o«y ' 
np^4«ioMTpy«*p«»,«pa«„ 604 X 57.6 UM6b^^ 

' ' " <xiraHH oo,i X 57^ MM. iqm arou sasop oocraBamrr Q n *«rwwi.«^JlK rjj^ 

H306PCTCHHC p«oua„««K. K «n«««««»o Ha ™.^«H«x c«a««ax raooBu, h ™4„«a« 



MOCTOpong^CRKK. 
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Claims (<I>opMyna K3o6peTeHiiHl: 

npo^HJXbHaH Tpyda. npcHMymecxBcraKj csapHaH* BbmoTmcHHaH c ^aooHHbcu ockchhcm npo^miH. 
or/iiniaioii|BSic5i tcm. wto npo^tuib BbmanHCH d BH^e CKuwcrpiraiolt KouGiiHaxaQt ii3 rpex KanneoQ^ibix 
nonocTcft. o6pa30BaHHb<x hb Tpy6HoA 3arxrroBKH. ^bc h3 Koropbix ooapuKacacoTCsi ucmjuy oo6ofi 
aapyjKHbiMM iioocpxhocthuh yumpooiLix Macrcfi c ^opusiposaHiKu ncx^y mua Tpenscfi nanocm. npu 
ATOM BHyrpcHHHe noacpxHocm ffpyx KanncBssfjfOAX nanocrcH o6pa30BaHbi BRyrpcfiHea noeq>XKOCTfaio 
Tpy^Hoft 3aroTOQKK. sfx Hapy»Hbie noBq>XHOCTM (X^paaoBaHU HapysiioA noBcpxHocrtaio rpytiHofl saroroBKH, 
a enyrpeHHRH noeepxHocTb cp^^eft nojiocnc o6pa3oaaHa HapyjsHoft noBepxHocTbio rpy^HOfl aaroxoBicn. 
HapyjKHaii noBcpxHocrn* sroft nonocnt o6pa30BaHa sHyrpeHKeft noaepxHocndo Tpy6Hoft sarorroouc. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated muhipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their extemal surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the extemal surface of the 
pipe blank, and the extemal surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the extemal surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the extemal circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstmcted lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — ^is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 nun in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their extemal surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the extemal surface of the 
pipe blank, and the extemal surface of the middle chamber is formed by the internal 
surface of the pipe blank. 



Drawings: 
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